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()\rr iIh* KMI \rar> iilaiit iniini^ninls liaxt* arri\(Ml In [Ur I rnUMl Stains in lm^<* numiMTS 
and dniihnrair InlnMlnclinii 1)\ luimans. \(‘r\ Iru inirnijiralinns. hownxnr. rns 
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r n‘Siiils (d annidiMilal 
nils: Ihr <‘n\ irniiMKailal 

• • • 

lia/ar<ls Inr iinnii^rants in a nn\s ran^n arn usnalK annir and chrunic. \\<‘ lraci‘d llin liisinrv nl inlr(Mlu<‘tinn aninim (hr 
nainraliznd la\a uilliin a ^nMip ol I .S. rc^iniis an<l stains tlial span niunli of tlin (‘in irnnninntal ainplitiidn nl tlin I niind 
Stains. I)ns|>it(‘ dlll(‘rnnnns anion*^ lli(‘s<‘ r(*^inns in |»li\sinal nin irniiinniits and tin* l(‘njj:tli of tli(‘ir histnrins nl plant 


irnini^ratinn, tin* [)rnpnrlinn nl lli(‘ir natiii’ali/(‘d linras that liknK airi\nd tlirnii^li dnIilxM'aIn intrndnntiniis is ^r(*atnr than 
r>() p(*rn(‘nl. Manx nl tin* lirst sp(‘nii‘s In hnnninn nainrali/nd In tlin nnrtlii‘astnni I nit(‘d Stall's ui'rn inlrndun(*d as fond 

nalurali/(‘d 




si'asniiin^s nr pulatlxn sniirn(*> nl ini'dinlnt*. Kislulilh* nrnamiaitals an* prominent nnmpnn<*nls nf an in< 
linras, (‘Spi‘niall\ in I Inrida. Sniiin >pnni(*s inlrndiK'i'd as snnrni's nl Inraj^i* nr lihnr also hnnami* naturali/i‘d. |{nlnr(* 
man\ now naturali/nd spi'cii's \M*rn intrndiini'd ri‘pnat(*dlN and VNi(h*l\ into tin* I nit<*d Stains as send nnntaminants 
’niigli an (‘\t(‘nsl\ I* ininrnat iniial nnminnrni* in nrnp s(*(‘d>. 11 in mnih* nl (*ntr\ is unknoNMi Inr approx i mat (‘In .‘iO p(‘rn<‘nt. 
(‘ likniilinnd that tin* maJnrltN nl sp(‘nln.s now natnrali/.<*d in llii‘ I nit(‘d Stale's has a histni N of d(‘lil)(‘rat(‘ intrnduntinii 
and pnsl-immi^ralInn (ailli\alinn proNidi's a plausihh* (‘Xplanalinii Inr lh(‘ir pe'isiste'iini' in a iinu raii^e*. 

Kc) ironis: hinlin iiiNasinii, nn\irnmiK'nlal sInnhaslinilN. natun 





■ 


on, nniaiiK'iilals. sne'd nalaln^s. si'cd (‘niitami- 


nant 




(.oinparisoMs ol tin* si/(‘s ol rnj^ional iiaturali/e'd 


an* nomnuMcially axailabh* in Australia (IlililM'il, 
(loras with tlu* total nunih«‘r of spiade's that ha\(‘ r\r\\ tnor<‘ in llu* Dnili'd Stale's (Isaacson, 

most an' rontiiu'lx cnlli\al('(l outside' n|ass- 
honse's or ollu'i* she'lte*r. ^e'l e*\e'n lihe'ial e'stiinale's 


like'lx arrive'd in llie'se* iii'w range's produce' a coni- 


nioid\ share'd ediie Insion: le'w 


nnniij^ranl spe'cie's 


e‘\e‘r he'e-oine* nainrali/e'd (se'iisn Mack e'l ah. 2000). pul the* total si/e* of llie* nainrali/e'd (lora for e'ach 
\\ illiainson (lOO’i) ar*;ne‘d tlial this e 



cre'ucc in 


the 


nninhe'r o( innni^ranl sfie'cii's, the* nninhe'r that re*- Karle'sz, 1001). 


connirv at h'ss than .AOOO spe'cie's (llnalink, 1000 


side' le‘inporaril\ (a(l\e‘nli\e‘ or casual spe'cie's). and 


Pursuit ol e'xplauations lor the' lone odds against 


.w. 

dolle*. I05.>: (d'a\. 1070) he'cause* auv n^aicral e'X- 


ihe' nninhe'r that suhse'ipie'iillx he'conie' nalurali/e'd naturalization that ednli'ont innnif^ranl spe'cie's have* 

dille'r in turn Ironi e'ach othe'r h\ an orde'r ol ina^- lone allracle'd the' attention ol biologists (de* (lan- 

nilude'. Accurate* eh'le'i’ininatiou ol the'se* pro|)ot'tious 

is rare'ly peissihle* (hut se'e* Holdgale*, |0()d). \t‘\- plaualion would aid suhslanlialK the* pre'dictiou ol 

e'rlhe'h'ss, the* discre'pancv he'lwe'e'ii the* iiundM'r ol wliicli uon-iiidi^e'nous s|)e'cie's will persist. This fas- 

specie's that arrixe* in a ue'xx ranji;c and the' nunihe'r ciuatiii^ topic in e'colofijx and hio^e'o^iaphy has re*- 

at e'xa'niually pe'isist appe'ars hu}:;e‘ (W illiainson xK ce'iitly lake'll on adde'd importance' as nations j^rap- 

killcr, I00()). lodax more* than .iO.OOO plant taxa pie* xxith cre'clinj!; h'^allx de*le*nsihle* scie'iililie' 



' \\t‘ thank l). I{. (f<M'd()n. (.. L. kinli'r. K. Ma/an, l{. ()ld. k. Snhii'n'iihnnk. I. \\i*id(*ma. h. Wa'sinr. and l{. W 

Wniuh'ilin lor xahiahin assistannn and iiilormalion and k. 0. Unrks and \. (1. Ilollovxe'll lor h(*lplnl nomiiK'iits on ihn 

mannsnri|)t. \\. \1. hoiisdaln. I{. II. (u'oxe's. and (.SIl{( )-lMilomolo^y ((.anlx'i’ra) prox id<‘d iiixalnahln assistannn and 

adx ine* during the nompinlion ol this niamisnripl. \\n thank the staff o( ihn lihrarii's of Washington State* I nixnrsitx, the* 

\naele*iiiy ol Natural Sninnne*s (Plidadnlphia), the* Ne'xx ^ork Uotaninal (»arde*n. the* Lihrarx ol (.on^re*ss. and the* National 

Agrinnitnral Lihrarx. Support lor VI. L. was pro\ide*d hx I hn Danish Knx ironmniital Knse'are h Proj:;ramnin ((a*nlre* for 

IxIInnts and Kisks ol ILol(*e‘lniole(|i;x in Ajj^rinnltnre*. I he'iiie* 11). the* Danish National Knx ironitie'iilal Knse'arnh Institute*, 

and the* IJoxal \e*lnrinarx and \^rinnltnral Lnixe*rsitx. 

• • ^ • 

" Snhool ol biological Snie'iinns, Washin^Moii Stale* Unixnrsitx. Pnihiian. Washington ^>^)|()l. l .S.A. rmankC^'mail. 
xvsn.ndn 

' Dnpartmnnt ol Knolo^x, l{oxal \e*te‘rinarv and Af!:rie‘nllnral Lnixnrsitx. Ib7l Lre*dnrikshe*r^ C. De*nmark. Pre*se*nt 
aelelre'ss: Dnparline*nl ol le*rrnstrial Ixnolo^x, National Imix ironiiie*nlal Ke*se*arnh Institute*, Sdke'hor^. De*nniark. 


m(e*’e*rne*he‘r^.dk 


Ann. Missoi'ui lioi. Cako. JW: I 7 e>-ia 9 . 2002 . 







Volume 89, Number 2 
2002 


Mack & Erneberg 
US Naturalized Flora 


177 


pi'olocdls l)\ w Inc 



*\ nia\ (‘\c 


lii(l(^ luirinliil non- im(ni'ali/(Ml without lininan di^ixa^al or cnilivation 



jj;(*iions s|)(M‘i(‘s ((dowka iK (!<* Khanin. lUOO). (c.^.. Kidhw. I0,‘^(); Mack Lonsdale. 2001 ). II oni 


l)(‘>|ntc nnmcron> attempts t<» lde‘nti(\ the h‘w that 


will hccoiiK' natnrali/<‘d amon^ a host ol immimrant 
sp(‘cics l{cjman(‘k Uichai’dson. I00(): |{ci- 


jothcsis IS collect. th(‘S(‘ examples wonh 
(‘\(‘r. lorm a minorit\ o( natnrali/atioiis. 



ow - 


Id test oni* h\ po 



(‘SIS w<‘ In\(‘stij!;atc( 



(‘ mo(l(‘ 


(‘hard (.K llamilton. I'X) 7). w(‘ >ti 


ac 


k ; 


I iKMicra 


o( prc-|000 introduction amon^ the natnrali/(‘( 


(‘xplanation lor this mim<‘rical dis(‘r(‘panc\. miK* 
l(‘ss a pr(*dicti\(‘ protocol (Williamson. I0V)0). 


|)(‘ci(‘s within a jj;ronp ol contiiK 



I .S. 


ora^ 


and (‘ompar(‘( 



s (‘\i(l(‘ncc wnii MiniiariN con- 



Ixxplanation li(*s in a l)(‘lt(‘r nndci>tandinu ol iIk* striictcd talli(*s lor iiatnrali/(‘(l llora> Irom So 



int(*raction l)(‘tw(‘(‘ii immi<j:;ranls and iik* (‘in iron- 



m(‘nl III a ik'w ran^c. 



I 


)o 



\nstralia (Kloot. lOJL ). Hawaii (W(‘st(‘r. 1002). and 
alions ar(‘snl)jcct(‘(l norlh(‘rn hairo|>(‘ (Wcid(‘ma. 2000). Time !(► natn- 


to miilliph‘. random (‘in ironmcntal t‘\(‘nt> and cir- rali/ation can \ar\ snhstantialK (Mack (‘t ah. 

cnnistanc(‘s. whcth<‘r in th(‘ir nati\c or n(‘W rani;(‘ 2000). W(‘ att(‘mpl(‘(l to circnnn(‘nt most nnc(‘rtain 

(Sinil)(‘rloll. |0})})). Th(‘ cons(‘(|n(‘nccs ol random cases ol natnrali/ation h\ r(‘slrictinu onr iin(‘<ti- 

d(‘trim(‘ntal (‘\cnt>. (‘.u.. prolonii;(‘(l or acnt(‘ dron^ 



• • 
uation to >[K‘ci(‘ 



at had arri\(‘d i 



(‘ I nit(‘d 


or Iro.st. .snd(l(‘n and niassi\(‘ attack l)\ pr(‘(lalor> or Stal(‘s h(‘lor(‘ IV^OO. As a r(‘s 




(‘ir status as 



\ irnic 


snu 



it parasit(‘s. ai’(‘ particnIarL (l(‘\astatinu lor nrah/(‘(l i> l)as(*d on at l<‘ast I00 \(‘aisol r(‘>i(lcnc( 
po|)nlat i(ms. Mthon^ 



(‘ sh(‘(‘r >i/(* ol a 



c I nit(‘(l Slat(‘s. 


Iar<i;(‘ population pro\ i(l(‘s som(‘ nnm(‘rical l)nll(‘rinu 

li'oin r(‘p(‘at(‘(l lo^st'.s ol a p(‘rc(‘nta^(‘ ol its m<‘m- Mi iii()h'^ 


)(*rs. th(‘ sani(‘ p(‘rc(‘nt loss(‘s lor a >mall population 



( an rapn 


ar(‘ r(‘plac(a 


hrinj; it to (‘xtinction. nnl(‘ss im* 



>(‘rs 


W 


(‘ !*(‘coim i/(‘( 



at onr inv<‘sti^ation (oii 



I 



'onuh r(‘prodnction or nnmiuration. coniplicat(‘d and han(li(‘app(‘(l l)\ 



(‘ .^OIIK* 



M‘ 




or doth (\l(‘ni!;(‘>. 1002. lOOcl). Main, and perhap 


(*( ) 



iclinii sNiioinnn o( hinomial nam(‘> acrc^ss th(‘ 


most. innni;j:rant populations arc snudi (onn(l(‘r pop- la>t two c(‘ntnri(‘s and ( 





‘r(‘nc(‘s amonji; 


oras in 




> lor win 




(‘r(‘ is no hk(‘liho(Kl that indi- 


ic (1(‘ 




\ K 


t ion. 


> win l)(‘ a(ld(‘(l throii^^h r(‘cnrrinu immii:ra- 

I I 



ilion ol iiatlira!i/(‘(l sp(‘ci(‘s. W(‘ ">(‘l(‘ct(‘d 
»li>li(‘d I .S. Noras or ch(‘cklists that i(l(‘ntil\ nat- 


r 11 



raiKK 



ocenrrin 


inn l( 


)ss(‘s cansc( 


n 




i/(‘(l >p(‘ci(‘s as tli()st‘ that persist without aid ( 




)i(|nitons (‘in ironm(‘ 


m • 




stocha>ticit\ can r(‘adil\ 


(‘\(‘11 lor an inimi- 


r(‘cnrrinn linman ( nit i\ at ion: 




(‘rmor(‘. 



(‘X ‘ iio- 



pro\(‘ (hr(‘ (Mack. lOOo). I" 

^rant population with allril>nl(‘s that allow it to lol- 


ra> cicarh in 


( ‘ 


ak(‘ a distinction h(‘lw(‘(‘n ad\(‘nti\( 



I 


(‘rat( 



(‘ a\(‘ran(‘ t‘xprc>>ion ol com 



>n> III a new 



(‘in ironm(‘nt. it (*( 



)(‘ d(‘stro\(‘(l h\ 


K ‘ 


^ ^ 



•ar\. wail, transient) sp(‘ci(‘s and natnrali/(‘( 
'>p(‘ci(‘-<. ()nr >(‘l(‘cti()n cril(‘ria ar(‘ m(‘t h\ r(‘C(‘ 
llora> or ch(‘ckhsl.s lor N(‘w ^ork (Mitch(‘ll. lOJU)). 
IJliodc Island ((fonid (‘t ah. L)0J!). Morida (Wnn- 
d(‘rlin. |0<)([). and \orth-( l(‘nt ral Icxas (l)i; 4 ;i> (‘t 
raison d ctrr lor cnitnation is lh(‘ d(‘hh(‘ral(‘ ah. 1000). W(* did. howe\(‘r. (Iel(‘t(‘ U) sp(‘ci(‘s that 

Wnnd(‘rlin (I00<)) consid(‘re(l natnrah/(‘(l h(‘can>(‘ 


chanc(‘. r(‘p(‘al(‘(l ()ccnrr(‘nc(‘ ol extr(‘ni(‘ (‘in iron- 
mental (‘\(‘nt> ((aawlord. DeJO: (aawl(‘\. DJJO). 


prot(‘clion ol plant populations Irom (‘n\ ironm(‘ 



hazards, incindi 


(iiiifi; tho>(‘ w 



stochastic (‘Xpr(*»i(m 



Such prot(‘ction c an allow th(‘ population to r(‘a<‘h 


rcpori(“(i mat (‘ach ol th(‘S(‘ sp(‘ci(‘s na> i)(‘(‘n 
collcct(‘(l onl\ onc(‘ or has not h(‘(‘n coll(‘ct(‘d r(‘- 


a mnn(‘rical thr*(‘s 



. sne 



can sustain l((»- c(‘nll\. W(‘ cniplo\(‘(l l‘r*rnal(rs ( |0.">()) (d(i\s Man- 


(‘s arising Irom >nhs(‘(|ncnt >t()cha>tic (‘\(‘nt>. \t 
at thr(‘shol(l si/(‘ th(‘ oonnlation nun h(‘com(‘ nat- 


ual itj llotain. dtli (‘d.. I)(‘cans(‘ ol its co\(‘ra^(‘ <»l 




(‘ n(»rth(‘a>>t(‘rn (|nart(‘r ol 



l’nit(‘d Stat(‘^. a r(‘- 


nrah/(‘(l. (‘\(‘n il cnlti\ation is withdrawn. Tims. 

cnitnation eni(‘rjj;(‘s as a pot(‘ntial connt(‘r-lorcc to 

(‘iniromm'iital stochasticitx and nun W(‘ll lacilitat(‘ 

^ % 

natnrali/ation (Mack. 2000). 

(‘r(‘ IS a causal link h(‘tw’(‘(‘n cultixation and 


il l on w 



(11 \ (‘rs(‘ 



)itats. and its lr(‘(|n(‘ 



d( ‘>cri I )- 




> on 



(‘ mod(‘ ol inti'odnction lor non-ni(lm(‘- 

f 

‘s<‘ Noras coll(‘cti\(‘l\ r(‘pr(‘S(‘nt 

(‘ contin(‘ntal I .S. 




non> sp(‘ci(‘s. 
mnch ol lh(‘ (h\(‘r>it\ w 
naturali/(‘(l Nora. 



11 




ant nat lira I I/at ion. W(‘ In poth(‘si/(‘(l that lh(‘r(‘ W(* alt(‘mpt(‘(l to (l(‘t(‘rnnne th(‘ Instorx ol intro- 

^honld h(‘ a corr(‘spondin*i corr(‘lation l)(‘tw(‘<‘n cul- dnetion lor (‘ach natnrali/(‘(l an^iosp(‘rm in th(‘>(‘ 


tixation and th(‘ historx ol those ^peci(‘^ that ha\(‘ Noras. W(‘ (l(‘lih(‘rat(‘l\ <‘X(*ln(l(Ml oth(‘r |)lant ‘ 2 ;ron|)s 
l)(‘coni(‘ natnrali/(‘(l. Lor (‘xampl(‘. in an\ natural- Irom onr study as the r(*cor(ls lor som(‘ ol lh(‘S(‘ 

M’a. th(‘ ma|orit\ ol sp(‘ci(‘s should ha\(‘ a uronps ((‘.u.. cr\pt((uams) ar(‘ much l(‘s> coniplct(‘ 


i/(‘( 




istoiA that incindes cultivation upon (‘ntr\ into th(‘ and vr 
n(‘w ran}:;(*. (]|(*ai l\. s()m(‘ sptM i(‘s ha\(‘ no such link; 



(‘. Inlormation is randx coll(‘ct(‘d on a 



mmn;j:rants coiiid arri\(‘ in a n(‘w ran^(* and ix'coim* 



sp(‘ci(‘s' inti’odiiction t‘\ent(s). although s(nn(‘ intro¬ 
ductions can h<‘ trac(‘(l in (l(‘tail ((‘.ti.. 




auunion 
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liiMr I. Siiiiiinarv iil llir likt'K iiiodc ol rtilrv (*li‘lil><‘ral(‘. s<‘(‘il ('(iiilaininanis. as hulli (l)‘lilM'ral<‘ seed (‘(iiilaini- 

• • 9 

iianis. and nnknnwn) Inr anjiiosprrin spreit's now nalnrall/»‘d in Klorida. north-ctaUral Toxas. iho central northcastt‘rn 
Ihiilcd Slat<‘s, Rhode Island, and ^e\v ^ork as derived Iroin pnhlishtMl Moras (set' loctlnott's l-o). Nninhers in all hnl 
Iht' I as! eolninn art' III.- I >t*ret‘nla^t‘s ol llit' total rtatnralizt'd flora that arrivt'd h\ a inotit' ol intrtxhit tittn. 



I )elihral<* 
introdiielions 

S<*<‘<l 

(‘ontaminanl.s 

Dtdilu'ralt* cK st'c'd 
(‘ontamiiianls 

Fiiknow n 

Niimlu'r ol taxa 

Floritia' 

(u 

I 

I 

di 

I U>l 

North-eeiilral 1e\as- 
Clt'iilral luirlheaslt'in 


2 

d 

dd 

II7 

Liiilt'tl Slatt's' 

.V) 


d 

d5 

dfV) 

RIumL' IslaiitL 

,V) 


d 


ion 

\t'w ^t)rk’ 

47 

d 

i 

d7 

d<)l 


‘ \\iintlt'i’lin ( 

• Di^^^s ft al. (!<><><>). 

’ Kernahl ( M)r>()). 

‘ Ctudd et al. (I<)<)R). 

‘ \Iiteht'll ( I*)}{()). 

Stairet's htr the rnodt's ol inlrodiielion: Anon. (|[Mi2). Austin (IMTcS), Railt'\ (MMK)), Rarton (IRIR). RIakt'(I^>22). (loon 
(R)i I). Darlington tK \\\lie ( Dk’io). Darlington (IR2()I. Darlington (IR.V)). Darwent iK (Itmplantl ( dt' Sehwt'initz 

(IU.A2), Diggs et al. ( Dnkt* ( hatlt*n ( Kt'rnald ( Dk")!)). IVriiald Kinst'\ (DMR), Kt'rrt'ira t't al. 


(htnltin Thomas Ilrit*\t' ( Ilanghton ( D)7R). Ilitt heot k ( D>o(l). Ilowt'll ( DkV>), linme t't al. 

( D^Rd), .h»sst‘l\n (I()4 2), Lamson Serihner ( IR(/)), le Strange (M)77). Long (D)22), Vle(larth\ (IR^kR). \le(lai1nt'\ (DR I). 
Vlaek ( ), Mahler ( M>RO|, \lohr(IR7R). Morton ( D)7()|. Morton ( DR^)), Mnt'nseht'r ( Dof)). ()akle\ Westov t'r ( D UV). 

OhI (DRI). Ript'r ( DM .A), Dnrsh (IRI I). Rhoatls X kh'in Ritllt'\ (Mk'^O), Seht'r\ ( D()li). Schmitz t't al. (D^M ). 

Smith (DiK)). .Spenet'i* I DR I). Stille t!< Maiseh ( UWiM). Stnrtt'vant (IMR)). Tanaka ( D7f)|. l'phor(D6R). Wt'Idon t'l al. 
( W iindt'rlin ( D>^>R). 


ID4R: Mack. |DD|; Scltmilz t't al., and rt'l- (Stille Maiseh. IRRD). |)rt'-lfU)() ILS. floras (<*.g.. 

t'l't'iict's iht'rt'in). In tht' ahst'iict' ol coniernporant'- Pursh. 1 RI 4 : Darlington, IRoD). and IDth centnrv 
oils rtM’onIs of a s[)<'ci('s' inlrodiielion. vvt' t'slah- stalt'anti federal agrieiilliiral piihliealions (see lool- 

ntdt's in Tahlt^ I). In adtiition to tht' priinarv litt'r* 


lisht'd eritt'ria (t>r identifying iht* nit)st plaiisihit 


introtliietitin set'iiariti. Spt'tdt's etnisidert'tl lit'rt' to atiirt', wt' st'arehed IDih et'iitiirv st't'd catalogs that 


ha\t' arrivt' d tin tnigh deliht'ratt' introduction havt 


hatl ht't'ii distrihiitt'd in tht* t'astt'in I nitt'tl States 
a histtiiN til prt'-DMM) human ii.^e within tht's|)t'cit's (Mack. IDDI. and rt'ft'rences tht'rt'in). Tht'st* cata- 


natiNt' rangt* or in tht' I nitt'tl Statt's. Wt* reastMit'tl 


logs nt)t tinly rt'ptirt a largt* array til ntm-intligt'nt)iis 
that if a specit's hatl hct*n iist'tl Itir centuries as. lor s|)t*cit's ftn* salt*, hut mtist alst) statt* each s|>ecies* 
t'\ani[)lt'. a st'astming tir ht'ilial in v\t'stt*rn Kiirtipt* liintmiial name anti list's (Appt'iitlix I). Ft'rnaltl 
(Stiirtt'x ant, I Dp): (,rit'\t'. ID.>D), it was likt*l\ m- (DkSO). W'lmtit'rlin ( anti Diggs t't al. 

intlicatt'd a mt)tle til intrtMliuiitm ftir stimt* s|)t'cit's. 
I nitt'tl Statt's (t'.g.. \<y>tVt/ ('(ttarui L., DipsdcusJul- and their tlett*rminatit»ns sn[)plt'mt'ntt'tl oiir titht'r 

lotiutu L.. TunLXdntm offii indlr Wt'ht'r). 


trtitliict'tl tlt'liht'ratt'l\ l)\ hnman immigrants tti tin 


stmret's. 


(Irt)p st't'tls ha\t* ht't'n im|H»rtt'tl tt) Ntirth Amt'iica 


Wt* initially searclit'tl in the pre-DXM) literatiirt* 

hy Kiirt)[)t*ans Itir mtirt* than lOO yt*ars (Vitila vK ftir specit's untit'r their ciirrt*ntlv acct'jitt'tl namt's. 

Margtilis. |DD|). riinnightmt most t>l tliis time st't'tl htntimatt'ly. main plant s|)ecit's namt's have ht't'ii 

( It'aning has ht't'ii eitlit'i* ntit practict'tl. int'fh'ctivt'. rt'tainetl sinct* their initial tlescriptitm |t'.g.. Runirx 

or t'xt'ii siil)\t'rtt'tl (st't* Discnssitin); const'tpit'ntiv. c/7.sy>//.s' L.. Sfrlhtrid juedia (L.) Vill.j. althtiiigh we 

arriving as a st*t*d ctmtaminant hecame a likt'ly ac- iisiiallv canntit \eril\ tht* spt'cit's' itlt'iitificatitm in 

citlt'iital intuit* ol t'litiN ftir some spt'cit's. SfU'cit's a histtiric acetumt. Stimt* natiiralizt'tl spt'cit's in the 

wt'i't' ctmsitlt'it'tl tti lunt* arrixt'tl l)\ this mtult* if 

% 

tht'v hatl a prt'-lRSD history as st't'tl t'tintaminants tif introtliitMitm hecaiise wt* ctmitl ntit rt'liahiv itlt*n- 
in Kiirtipt* tir tht* I'nitt'tl Statt's (t'.g., tit* Sehwt'initz. lif\ them in tht* IDth ct'iitiirv litt'iatiin*. Tht'st* wt'rt* 

1842). 


mtult'rn fitnas wt'ie lt*lt withtuit an assignt'tl intuit 


[ilact'tl in tht* Unkiitiwn (latt'gorv. Tht* statt* tir re- 


Ft)!* many .spt'cit's 
rt'ctirtletl in ht'ihals 



a [irt'-DXM) rt'corti td nst* is gional lltiras from which wt* prt'paretl tmr tallies i 

anti hortit iilliiral compt'iitlia int hitle stunt* natiiralizetl siihspt*cit*s anti varit'tit's. 

(t*.g.. |{ailt*v, IDOf): F t'rnaltl Kinst*\. DM.i: Wt' iisiiallv ctmitl ntit itlt*nlif\ tlit'.st* taxa within tht* 

* • • » • 

(/rit*\t*. D). 4 D: I phtif. D)() 8 ). plant nidtena medu'ds [)rt*-'|DO() luitanical litt'iatiirt*. anti nnitlentifietl taxa 
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weft* also a^slJi;lH‘(l lo 



e I llkliow n 


1 




liiU*riiati()iu 


Plant 


\aiiu‘s 
I ar 


I n(l( 


*\ 




www.ipni.oi’jjj) was eniploxed as llu* iioineiiclaturc 
slaiidanl lor plant iiame.N and anthoriti<*s. 


pKst i;r 


SCI SSI()\ 


Onr |■(‘slllts r(‘V(*al a sli’oiiji; eorrespondeiice Ix*- 
lwet*n natnrali/rd sp(‘ci(*> and tlie^t* sp(‘cir'^* d(‘lil)- 
<*rat<‘ inirodnetion and <'iilti\ation (Tahit* I). ()tli(*i' 

s|)<‘( irs that affixed as se(‘d eofitafnifiafits iti crop 
>(*ed> would haxe l)et*fi the eollat(‘ral l)etielieiarie> 


IJesiflts ol onr iffxcsti;i;atiofi o( th(‘ historx of ifi- 
trodnetiofi aftiofij^ th( \se flatnf*ali/.ed (loras are >nfff~ 
fnafi/ed iff lahle l.(()fil\ this suffiftiarx i>pro\idt*d 
IftM'e. Ifthuffiatioff off tin* fnodt* ol ifitrodnt iioff htr 
t‘aeh ifi\esti^att*d speei(‘s is axailahh* Iroffi the an- 


ol eiillixatiofi. To^tdht*r. the proporliofis if) these two 



eatejjjorfes snpporl tilt* eofitefitlofi that eiiIt i\ atlofi. 



w 


ethef deliherateix or ifladx (‘f1efit Ix 



)ii(*d (or 



ax(‘ eofltrilMll<‘d to the 



an iffifiiiji^rafit sp(*eies. eon 
pt*f’sist<*fiee o( al l(‘ast f)0 p(*re<*ffl ol the fialnrali/ed 



)rs npofi n*(|nest.) The fnajoritx ol afiuiosperni 
spt*eit*s withifi (*aeh fiatnraliz(*d Nora has a pfe- 
M)0() historx ol use if) th(*ir fiatixi* rafi;i;<* or the 
I fiftetl States, or 


affUlosperfn specie 


in iIh- re}i;ions x\<‘ assosed. 


)< 1 



f 



(* pereenlaji;e (>1 >neh th 




riir: r x ri: or m*:riin:n v'rri.'i i\ritoin crii srii(:ir:s 


e major a^ent lor sprt*adin^ plants into n<‘x\ 



iherate nst* is similar anion^j; tht* Noras: loxxt‘sl xx i 



raniK's aroniK 


I 



<* ^lolx* (or at least th<* past l(M) 


in 111.- N exx ^ork Nora (57'^^ ). hi^h<‘sl in tlx* 1^ lorida 



ira Some species haxe hoth a hi^loix ol 


use and xx(*rt* PMh eentnrx st*ed eontannnanis (e.^.. 
[^rostriniiui ^ithd^o L.. Uroiuiis sr(‘(ilinus L.. (j^n- 


xear^ has l)e(‘n human immigration. In emharkiim 

on an oe(*afiie xoxa^e ol eolofii/.ation. all peoplo. 


w he 



er Poix m‘sians and Mel an(‘sians across 





Paeihe (Whisllef*. I ) or hairo|x*ans xxorldxxide 
hiiirra cvaniis L.. (lojivdli'nlus nrrrfisis L.. Ixannn- (Mack. P>^)^k 2(HII). haxt* ean'InlK t*nsin'ed tlial 


( ulus (K ris L.) (de Sehxxeinit/. Ic>d2: IVrnald. P)o(): 
(iriexe. P)5^): llan^hlon. P)7(S: Mack, P)^M). TlH‘se 



t*\ earrx 



eir domesliealed 



ants xx 




cm. 


r ■ 1 



inolixation springs (rom a deep-seated n(‘ed to 


spt*eies. xxhieh lorm I [o Wc ol the natinali/<*d an- 
t!;iosperni lloias. aft* f'eeorded ni lahh* I as lx 


• • 



laie afid r(‘solx<* 




e (fiieffmia eaiis(*d hx mi- 



kn 


oxxn. ime(*rtani. or at least fiol assined sonrees 


ifitt*filiofial afid aecidoital ifitr(xlneliofis. The total ol hxxl. (iher. (oraj!;^*. afid otht*r <‘ss<‘)itial |»la)il pfcxl- 


pere(‘fita;i;(* ol tlH‘s(‘ fiatnraliz(*( 



»ras xx 



a [xxl- 


iiel" III a ii(‘xx lantre. l^x<*n il xxonid-lx* eol<nn>ts had 

d 


immi^iation link to (‘iiltixation. if)li'odne<‘d i‘ith<‘r 
dt*lilx‘ratelv of* as eofitaffiifumts ifi crop seeds, is 
l)etxx(*en f)l and The modes or eireunislaiiee^ 

under xxhieh the r<*fnainder (21—279f) arrixed in 
th(* if n<*xx P.S. lan^t* an* nnknoxxn. 


adxaiiee knoxx led<i;t* that indiji;t*nons sp<*eie 



eir 


m‘xx immeii 



<M I 



sustain th(‘ni. plans (or trans- 


(x eanie coloni/aI ion hax <* ean*lnl lx inelndeil 




( * 


(* 


tran>porl ol the ^<*rmplasm ol ess<*ntial < i*ops in 
initial xoxag(*. Inxaiiahlx. tliis lransh*i ol sp<*ei<*s 


Snnilaritx in tlx* percentages among llx* IxMa^' 



al were (h*t*nied dt*siri 



t*. 


not t*s>e 



a.' 


snrx t*x 


I 1 


or 



e et*nti*al nortlx*ast I iiited Stal<*> 


A 1 A 


)e< 


maiiitaiiieil loiiir alt(*r tlx* eolonxs siirxixal 


(Pernald. 1950). Khodf* Island (Oonld et ah. P)9P)). v^ns assnr(*d (Mack, 1999. 2001). 
and \ exx Mn* k (Mite 



. I9P>0) is dix* in pail lo life 



x* r; 






ere nee 


I xxhieh tlx* (*arl\ eoloni>ts in 
t‘a>lern North \nx*riea (*stal)lished lanopean crops 


similaritx ol these thr(*(* spt*eit*s lists, 
do oeein*. ho\x(*xer. and max r(*(l<‘et tlx* 10- to 50- is n‘markal)le: dif’(* fx*eessit\ is ifxle(*d a poxx(‘r 



\<‘ar ( 



er(*nees in 



(* eolleetion spans lx*txxt*en 



Ills. Inekerman (see Joss(*l\ii. I()i2) cited an 

♦ 

aeeonni hx 11iiriiiiison in U)29 in xxhieh he raxed 


l*t*rnahl (lOoO) and the other txxo aeeonnis. as xxe 

as dilh*i‘ene(*s in the int<*nsitv ol eoll(*etion. Idori- 

♦ 

flas elimatt* and less int(*fise patt(*rn ol Iminan s<*l- aln‘adx axailahh* in Nexx Kngland. inehiding heels. 


alxnil llx* xigorand dix(*rsilx ol the iMiiopeaii crops 


llenx*nt until tlx* 20th e(*ntnrx ((hnnxm. |99()) has eaii'ols. eahhage. asparagus, radishes, and h*ltne<*. 
xield(*d a natnialize*d Mora that is larg(*lx not i'(*p- 


I 


I'om 


f‘est*nt<*<l elsexx lx*i‘(* in 



eont(*i*fniiX)ns I fiit<*( 


le slaixlpoint ol sp(*ei(*s that wei'<* to heeonx* 
nx*nii)eis ol the nainrali/.ed Mora. Iligginsons list ol 

11 



Statt*s. Most ol its natnrali/.t*d spt*eies hax(* suh- introdne(*d lx*rh‘^ i'^ i*t‘xealing: sorrel, paislex. eher- 
tropieal or tropical nalixe langes (W iinderhn. xil. and maiigold loi pot-herhs. along w iih sage. 
I99}>). and manxol these species xx(*re ifnport(*d lor ihxnie. elarx. anisi-. (ennel. eoriand(*r. spearmint, 
potential use as ornanx*ntals and maintaifx*<l in and pennxroxal as **sxx(*el lx*rhs. ' 


<j;ox <*rfmx‘nt t<*sl gard(*ns ((Gordon xN Thom as. 


r> 

r ■ I • 


I his inti'iisitx ol plant inlrodix'tion lor ornamental 


(aillixat<*d (lelds and irardens xxith tlx*se lan*o- 

4 

I sonx* ol tlx* t*arliest natn- 


p(*an s[)eeies pro(lue<‘( 



Ol'tK 



uf't* pt*f’haps t*\plains tlx* high p(*i('entag<‘ ralized s[x*(*ies in North \nx*i*iea. P\ lO. 2 Josst*lx n 


(()99^) ol its natnraliz(*d Nora that has a post-intro- r(*port(*d seeing ”l)and<‘lioir* (IdKiMK Hiu KjlK ituilr 
dnetion link to eiillix ation. \\eht*r). '■‘■Wormvxood"' ( \rl(duisin dhsinlhluni P.). 
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Annals of the 

Missouri Botanical Garden 


and “lilack lirnhanr" (Hyosi ydftuis ni^vr L.) ^vow- 
ing oulsidn cullivalion in Nnw Kn^land. A (aMiUii) 


al)l(* sniu*( (‘s ol lood, lihrr, Inra^n, and in<*dicin(‘. 
Hv l()72 Jossedyn was ( (Mninenlin^ on llu* iinporird 


lalor, Kalin (I 770) (onnd odior s|) 0 (i(‘s, including ornamentals (lavender coKoik liollyliocks, salin, gil- 

Ivllowers, pinks, Knglish ros<\s. and e‘glanlin<*) that 
he iMU*ounlen‘d in !N<‘V\ Kngland. Kglanlint' (Kosa 


T<uuirctun\ nil^nrv L. and “Dalniir' (I hit uni stni- 
uiduiuni L.), that had also I'seapiMl cnltivation. 

The di\ersit\ ol sp(‘ci<‘s used lor nuMlicinal pur¬ 
pose's and as s(*asonings ((diene, I050) likedy pro- Statens (Ke*rnald, 1050). (dvcai its (‘arly introduction. 

\ ideel the' large'st single* arra\ e)l spe*cie*s naturalize*el it may he* e)ne* e)l the* first Kure)pe*an e)rnamental spe*- 


ef^ldutcriii L.) is neiw natnralize*el in the* llnite*el 


in the* llnite*el State*s hv e a. 1800. Of the* 550 spe*- cie*s te) he*e e)me* natnralize*el in the* llnite*el State's. In 
e ie*s liste*el hv Ke*rnalel (1050) as natnralize*d. at le*ast 


()5 \ve*re* in use* he*le)re* 1000 as he*rhal re*me*elie*s e)r 
se*asonings. Karlv 10th e e*ntur\ se‘e*el catale)gs e)lte*n 


intreMlue ing eirnamentals. the* e e)lennsts \ve*re* gre*j Illy 
e*\paneling the* ta\e)ne)niic hre*aelth and ge*e)graphie’ 
range* lre)m vvhie h natiiralizeel spe*e ie*s wemlel he* 


e emtaine*el se*e tiems ele*\e)te*el te) "*pe)t-he^rhs ' and me*- elravvn. We* lae k aele*e|nate* re*ce)rels e)l the* marke*t in 
eliednal spe*e ie*s: man\ e)! the* spe*e ie*s in the*se* lists e)rname*ntal spe*cies that e*me*rge*el in the* 18th e en- 
are* ne)\v natnralize'el thre)nghe)ut the* llnite*el Slate's 

ae k, IOO|). As sngge*sle*el in je)sst*lyirs (l()72) lae tly that se*e*els e)l an Autirrhiuuni spe*e ie*s \ve*re* 


liiry. 1 le)\ve*ve*r, (intle'r (1785) re*|)e)rte*el matte*r-e)l- 



list, it is like'ly that many e)t the*se* s|)e*cie*s hael ht*e*n impe)rtt*el hy se*e*el-se*lle*rs in Ne*vv Knglanel, anel a 
intre)elnce*el mue h e*arlie*r. 8v the* e*arlv lOth e e*ntur\ hre)aelsiele* e)l **(direle*n anel (7rass Se*e*els, with a 

mm m 

se)me* \ve*re* alre*aely he'ing lisle*d as naturalize*el in 
re'gieinal lle)ras, sne*h as \uthcruis rotuld L., (.vuo^- 


Idssum dfliriudlo L., luuld hcletiiutu L., Ncfwtd ca- 
tarid L., Sdlduuui ui^^nuu L., Solida^d ddoni Ait., 


edieiie e* ee)lle*ctie)n e)l Kle)vve*r l{oe)ts, cK Se*e*els, Just 
lm|)e)rte*ef* was pre)elue eel as e*arl\ as 1705 in 8i( h- 
me)nel, Virginia (Natieinal Agrie nitural lahrarv ar- 


e hi\e*s, as cite*el in 8e*nnsvl\ania 


a I Se)- 


anel I rtii'd dioicd L. (8arte)n, 1818). In aelelitie)n, e ie*tv, 107()). 


Oursh (1811) ne)le*el the* pe*rsistene e* e)l (Idtiiuihis sin 


With the* a|)pare*nt |)re)lile*riitie)n ol se*e*el eatale)gs 


tivd L. (^'(uifuidhis sdliiuT)^ (drlioriinu iufyhus L. hy 1800. se*e)re*s eil s|)e*(*ie*s we*re* arriving in the 

(^U!l('horiufu iutyhus"). (louiutu uuu uldlum L. ('‘(.’o- 


llnite*el Stale*s Ire)!!! a weirlelwiele* list e)l native* rang- 


uiuiu lud('uldtuur)- Uyinuicuiu prrjordtufu L. (‘7/\- e*s. Ornamental s|)e*e-ie*s (anel e*arlie*st elate* e)! thcii 


iwrii'uui prrjordlurn"). Liuufu usitdtlssiuium I.. 
ydJuiiiu usildlissiuiuur)^ Marruhiuni nil^arc 1.. 


appe*arane e* in a se*e*el e atale)g piihlishe*el in the* I nit- 

e*el Stale*s) inchieic huiiccni jdporucd ddmnh. (1825), 


y\Mdrruhiufu mlfj^arr'An anel A^VZ/n/.s* ('ouimuuis L. hiuldud cdfudni L. (1801). Mrhd dzedardch L. 

y^Hu'iuus ('dfuruuuis^A. f orage* grasse's, an early per- (1807), Mrsruihryduthruiu/u crystdlUuuni L. (1807), 

e e*i\e*el ele*lie‘ie*ne*\ within the* native* (le)ra, we*re* alse) MIruosd pudird h. (1801), Myricd Jaya Dryanel 

ae*tive*ly impe)rte*el ((ire)ne)n, 1085). As a re'sult, v\e*st- (1825), Rhd/uuus cdtluirticd L. (1807). Rosa uiul- 

e*rn Kiire)pe*an pasture* spe*e*ie*s we*re* me*mhe*rs e)( the* tijlnni ddmnh. (182()), Schiuus tcndiiuthijoHus Kael- 

pre*-1800 naturalize'el lle)ra: Aira pniecdx h., Ilolcus eli (1852). anel Idrx curopdcus L. (1807) (IVlae*k, 


IdUdtiis L., hiliuui perruur L., Rh/runi pralcusc L., 1001). 8y 1801 a 



)nia se*e* 


el 


me*rc 


hant 


Rod conijircssd L., I^od duriud L., Rod pnihuisis L. ceiiilel ele*se*rihe* himse*l( as se)me*e)ne* wlie) hael leir 


(8arte)n. 1818). 


sale, . . an e*\le*nsive* \arit*t\ e>( Asiatie*. Seinth- 


faire)pe*an Iriiit tre*e*s we*re* plante*el ve*ry e*arly in Se*a Islanels. Alriean. anel Kiire)pe*an Se*eels, e)! the 


me)st e*urie)us anel rare kinels: anel is elailv aeleling te) 


the* se*ttle*me*nt e)( Me*\\ Knglanel (Ye)img, 181()). 8y 
l()7l, e|uine*e*, apple*, pe*ar, e he*rry. elamson his ee)lle*e tie)n, as he* avails himse'll e)r e*ve*ry e)ppe)r- 


(lorurstii'd var. iusititid (L.) Kieiri iV Kae)le*tti|, plum, tnnity to pre)e nre* se*e*els ivom all parts e)( Ame*rie*a, 

as well as lre)m e*ve*ry part e)l the* vve)rlel. te) whie*h 


anel 


e*e)mme)n 


harhe 


*rr\ we*re* i 



e e)mme)nlV gre)wn 


(Je)sse*lyn, l()72). Se*\e*ral e)( the'se* spe*e ie*s |/V//////.s the* e*nte*rprise* e)l Ame*rie‘an e e)mme*re e* e*xle*nels . . . 
dt'iufu (L.) L.. Mdlus puiuild V1ill.| ha\e* he*ee)me* 


(8. IVl'Mahe)n |I804: l| "*A e*atale)gue* e)l American 
naturalize*el hut appe*ar innoe‘ne)us. [|e)\\e*\e*r. e e)m- Se*e*els . . are hive*s e)( the* \atie)nal Agrie nitural 

me)n harhe*rryV intre)elue lie)n was se)e)n te) plague* the* Lihrary. 8e*llsville*, Marvlanel). I he* s|)e*e*el with 

e‘e)le)nists. Herhrns ruly^dris L. is a he)st \ov Rucciuid which re*gie)ns e)nl\ re'ce^ntlv e e)le)nize*el hv Knre)pe*- 

fXnituiUis 1. sp. tntK'i, the* sle*m rust e)( whe*al. anel ans we*re* ce)ntrihuting spe*e‘ies te) this gle>hal trallie* 

it we)ulel he* ahne)st thre*e* e*e*ntnrie*> he*le)ie* e e)mmon in e)rname*ntal [)lanls is im|)re*ssi\e*. I). cV (7 Lan- 

harhe*rry was e*e)ntre)lle*el e*lle*e ti\e*ly in the* I nile*d dre*tli. se*e*d me*r( hants in Khilaele*lphia. e)lle*re*el nine* 


State's (Ane)n., 10,57). 


Mridh died spe*e ie*s (re)m “Ne*w lle)llaner* (Australia) 


Orname'nials. i.e*.. s|)e*e*ie*s intre)eluce*el pure*ly (e)r in their 1852 (‘atale)g (are‘hive*s e)l the* Kermsvlvania 


ae*sthe*tic re*ase)ns, we're* iretreielue e'el surprising!) e*ar- Ile)rtie nltural Soede*t\, Khilaele*lphia). In all like*li¬ 


ly, give'll the* e e)le)nists' ne‘e*el to lirst e*stahlish re*li- he)e)el. the*se* spe*e*ie*s hael he*e*n impe)rte*el e*ve*n earlie^r 
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Tiihlc 2. ^;llll|■illi/.l•(l s|><‘cifs in llir Unilcd Slalcs considered l)\ de Selu\einil/ (l!>.'{2) lo li:i\e Ix'en delilieraleU 
iiilnKluccd. Sonir ol llic imiiirs (‘tiiplov(‘d l)\ dt* Scliuriiiir/ iin* not in ciirnMil nomrn< lnlnml usnur. and In* did not 


in(dnd(* x-irnlilic anllioiilios lor llic >|) 0 ( ios ho li>l(‘d. [Ii‘^ nanit's (or lh<‘so >|>ooi<‘s appoar paronlliolic; 




i ‘ 



or- 


nalional INanI \aino> lndo\ diltp://\\ww.ipni.oi’ii;) was (anplo\od as tin* noinonolainral >landard lor plant naino^ and 
aiithoriti(‘s. 


\i{r(islis Kotli. i l^'^ro.s7/.s alhd] 

lirro.s7/,s Iriiuis Sihth. ( \<:r(>slis ruli'(iris) 

\fi/hi>X(infhufn odardiutd L. {Anlhoxdnfhuni odonitind) 
lldflxin’d i'idi>:<iris \it. I. {lUuIxircd rulKdris) 

I ini ssi(‘d niisrd (L.) W. |). Jakooli {Siiid/iis nlsjird) 
(xiniidhls sdlli'd L. {(xinndhis sdflrd) 

(dirlidoninni nidjus L. {(Ju'lidonmiu nid/iis) 

(A noi^li^ssiun <dli('indlx L. {(A nofi^ldssiini dljicindli') 
Ddtd'ds ('drotd L. {Ddin iis cdrofd) 

Ddtiu'd sfrdninnium L. {Da I uni slniiuiuiiiiin) 
llidcus Ididitus L. didh'us Id mi (us) 
h'onurus cdnlidcd L. ih^tunirus nirduu'd) 

Mdiruhiuin rul^drx L. {Murruhiuni rii/^dnA 
\(*ix^ld ('didrid L. ( \o/n7o cdldrid) 
l^dsliudcd Sdfii'd L. I/V/.s7///r/rr/ Sdlii'd) 

rid rum pnilrusr L. {ridriim prufiuisr) 


ridutd^d tudjor L. [Iddiiid^o imijor) 

1*1X1 fX'dtrusis L, [r<xi lUdtrnsis) 

l\(fSd r^ldutrrid L. {Ritsd ndu^iunsd) 

UuudW ('risf)us L. [Uumrx rrlsfxis) 

Riiuirx dhtusijnhd L. \Humrx. dhtusilolius (>io) 

Sdlix dllxi L. (Sdlix dllxi) 

Sdlix rilrlliiid L. (.sV///.v rilrllimi) 

Srliud/ithus diiiiuiis L. {Silrninllius duuiius) 

Sirlldrid mrdid L. (StrUdrid mrdid) 

Idnixiudiu d/lu’iudir Wolx*!’ {Ix'diilixldu Idnixdrum) 

» • 

Trijdlium fxdfrnsr L. {Trijdlium jinitdisr) 

TriJ(diuui rrfxuis L, {Trijdlium rrjxms) 

\ rrlxisriim hldlturid L. {\rrlxis('um Iddlfurid) 

I iulxi srum ihdpsiis L. {\rrlxisrum llidiisus) 

\rr<mird dT/iriUdIis L. {\rnmi('d o/Juiudlis) 


to liritiliii Urion* hoinu iiilroducod in 
Stntos. 



i‘ I nit<M 


/ 


(UiK'id'n fdjxinn'ii 





.. ridvLintiuiu rusjiiddtum 


vK /lice.. Snr^lndn lidlcjxdisr (L.) I\‘rs.|. 


I ho (lun\ ol puhlisliod (loins tliiit app^Mital nltcn* 
pros id(‘s sonH‘ ol lh(‘ l)<‘sl (‘\id(‘M(*<‘ \\(‘ lia\(* 
ol whioli dolih(‘ralrl\ iiitrodiKaal >p<‘(‘io> worr ho- 

ooniino natiiiali/od. Sdlix riniiddlis L. {"Sdlix ri- 
fdindlis'j (Ihirsli. lol I). (Irdhir^us niodoi'Mid Jaiap 
{"(1. oxxdcdtilhd L.**) I Ihirton. I<)|}!). \('rr in'iiimiln varital radioalK in 
L.. Sdlix hdhvlnnird L.. and Sdlix dllxi L. (Darlinu- oontaniinatiMl w 


^11 I) COMWIIN W'ts: K \Kt.> IMMICn \M'S 


In an taa Ixdori 


sir\ ami ins|loc 






h(‘rhi(*id(‘s an<l diliji;onl xaal 
, s(*i*d lots ol crop species 
(‘\lcnt lo which th<‘\ wme 
c .seeds ol (‘\traiKams and iin- 


ton. I<{2f)) were all reeooni/r(l as new in(‘ 



(h(^ (‘ast(‘rn I .S. Mora. SonudiiiH's tin 



)ra s : 


Mas ol wanted spren's. Soint* ol tin* (‘arhest r(‘eords ol iion- 
)r indiueiions plants in North Ain<‘riea inehid<‘ spe- 



e\ <‘11 


kn< 


‘W 



<* eireiiinslanees ol a sp<‘ei<‘s intrte eies that lik<*l\ arri\<Ml Iroin I 



as .s<aM 


dnetion. Darliimton (II!2()) wr\l\ altrihutial 



<*s- 


eontaniinants. (‘.ir.. HiufKW di'dlnsrlld L. and Riinuw 


lahlislnn ent around \\(*st (di<*sler. M<‘nns\ 1\ania. ol dcrfnsd L. ((.ronon. and re((*r<*ne< 

Lroiuinis iNdrnihidsIrinn I.. to 


•s 



<‘r<‘ 




<‘ <!;ar(l<*nni^ < 


Manx ol lh<‘s<‘ sp<*ei(‘s ha\<‘ heen intiinal<‘l\ asste 


eiaM‘(i w 



< rops through lh<‘ strong xdeelion 



■( )- 


\id<‘d h\ eiiltixation and posl-harx<“st stoi7pu<‘. Ihoh- 


I liiinphr<‘\ Marshall, a local hortienlinral <‘nthnsiast 
(W ilhert. I *)()<>). 

I )e Sehw<*nntz (|}>d2) ass<*inhl<‘d eoinpr<‘h<‘iisi\<• ahlx all s<‘ed-sown crops ha\(‘ lh<‘ir own arrax ol 
inlorinalion ahonl delih<‘ral<*lx mtrodneiMl sp<‘ei(‘s s<‘ed minnes (|{arr<*lt, e‘aeh nnnnes ph<‘n(d- 

oi:x (roin u(‘rniination to s<*ed inainration is nnd<‘r 



it \xer<‘ 


x‘eonnn^ nalnrah/<‘( 


III 



< ‘ 


I 



< ‘( 


Stal<‘s. Ills ohs<‘rx at ions (d<‘ Sehw<‘inil/. I<)d2: I I!!) '-<h‘(tion hx lht‘ eiiltixation exelt‘ lor its assoeiat<‘( 


has(‘d on major eat<‘‘!;ori(‘s ol introilnelion are par- crop 


f I 



■oilU 



is (dose sxindironx h(‘lw<‘(‘n tin* lih 


Iieiilarlx inlormalix<‘: sp(‘eit‘s '■'pnrpos(‘lx 


M’on^ 



exel<‘ ( 


if 



<‘ crop and Ms ininiK s. ( iillixation applM‘( 




r to h(‘ enllixal<‘d. (or lli(‘ pnrpost‘s ol aurieiil- 


tnr(‘. or (or soni(‘ r(‘al or (aiK ied \i 



(‘ 



( 


‘X p< 


>SS< ‘s.- 


to 


le-^. 


le eritn eollld s| 




an<‘( ms 


lx lx 


‘lie 




(‘ liiilii- 


aiid o(h(‘rs that 


a( 


x‘<‘n t*x K 1<‘ 




nix oluntari lx 


inlrixlne (‘(I with lh<* importei 


se<*ds ol a;^rie 



leading \n th(‘ir natnralizalion (Mack. 

I 

\\<‘ hax(‘ onix a sk(‘l(dix list ol sp<‘ei(‘s r<‘pnle( 
introdne(‘d as s(‘(mI eonlaminants in lh<‘ (‘arix set- 




ants. . . . * 



d I sp<‘( i<‘s that 



ist(xl as (lelih- 



(‘in(‘nt ol lh<‘ I nil(‘d Stall's 



<‘ral<‘ intnxlnetioiis ( Tahh' 2) remain naturaliz(‘d in La‘m‘ral n(‘i!;l<‘et ol s(‘(‘( 


1 (d<‘; 


nnn<i. 


<‘ d). ( h \ ( 


<‘r(‘ w<‘r<‘ 



i(‘ 


()W - 


th(‘ I nit<‘d Stall's, and a lew haxe heeonie inxasixi 


exer. nianx possi i)i<- ininii^raiils anion^ tin 


‘ riiilerals 


Rdd iirdlr/isis L.. IxuiiKW ('risiuis L.. \ mjxisiuni and erop weeds ol Idiirope. The nalixe lora^e ;^rass- 


ihdjisiis L.). \p|)arenllx. most ol the enrreiit worst 


1 ‘s 


New kdiirlaiid were deemed so misiiitahle a 


nix 


ad 


ers 



1 ‘ 


were still nndeleelei 


I iiileil Slates had xet lo arrixe or loraue that hx the l()I()s a market in kairopean 

. < . I 

L.. irrass seed had alreadx emeriri'd around Narraiiaii- 


Hrnmiis ((X'ioruni 
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Annals of the 

Missouri Botanical Garden 


T;il»l<‘ N()ii-iii(ligt* *rHms in ihr I nitrd SlaU*s coiisidtat*!! 1)N d<* S< li\V(Mnil/ (18.i2) (o ha\(* arrivtMl as stM^d 

conlandnaiils amoiiji a^ricullural srrds. Sonu* nl lh<‘ iianu's riii|>ln\rd l)\ dt* Scliwrinilz an‘ nnl in cuinail noiiUMudahiral 
Msa^n, and la* did nut include scicniilic andinritics l(H' die speeie.s la* lisl(*d. His names lor diese s|u‘eit*s appear 
parenda‘lieall\. I la* Inlernalinnal IManl \ana‘s Index (hllp://\Nw w.ipni.nr^) \sas (‘inployed as da* nona'iielalnral slandard 
Inr plan! nana*s and andiorilies. 


-\('hilhui fnillrjoliiifti L. {Ai'hillcd milhjdliuni) 
\^ntst(*ntni(i L. ( \^rnslrnun(i mtlid^o) 

\llliirfi ridcdlr L. ( Mlinni (inralr) 

{fitld^niis ('(ftdid L. { \d(htdnis roldld) 

Xrrtimii Id/fifd L. {Xrrtiind Id/tfid) 
l{ritnins sfcdlifins L. {Hndfins sn'dlmiis) 

(difisrlld hursd-fdisloris (L.) Medik. [Thldspi Inirsd 

IKish^ris) 

(Irrdstidni ftdUdnutd Uanm^. {(Icrdstiiud rnl^dtuni) 

dcrdstiuni f^loffirratiini TImill. (dt^rdsliiun riscosufn) 
(U^rtLsliutn Sidnulvniddrutd L. [('.evdstnuu 
srrni(lf('dfi(lrurn) 

(Jddiitiuulidtd dlhitni L. [(Ihcnttpodnuu dihiuti) 
(drsiiifd dnd'nst^ (L.) Scop, (durduus dnv/tsis) 
dirsiiun vnl^drv (Sa\i) Ten. {(!ni('iis Idtwviddlus) 
(Idninirhnd sdtiid’^' 

HI\ frigid rrprfis \ ar. rrp<dts (L.) I)es\. (Triticiini 

rrihdis) 


Uypcrinnn prrfonilmn L. {Hypvrirutu prr/oniliun) 
htnuiun dtupliwicdidv L. {lAUuiniu (inipliwicnidc) 
lAUK'dnflddfdini ndp^nre Lam. {(Ihrysdtithvnuuu 
Icucdnihenuuu) 

Linarid riilf^dris L. (Atitirrhinuni lindria) 
IJlhdspcnruim dnrnse L. (LilhosptTndun dri'rnsr) 
hdinm prrvdtd* L. (lAdinrii perrfinr) 

Hldt\td^d ld!}<‘t*dldld L. {Hldutd^o IdU('Vdldld) 

Hdd dfiniid L. (Hdd dutidd) 

Pol\gdnut)i drii'uldre L. {Poly^dmim dviculdrv) 
Hdphdtius rdphdtiistruni L. (Raphanns rdphdnisfrtutt) 
Srtdrid f^lddcd (L.) Bean\. (Srhirid ^Idfira) 
SisMiihrium ojlicindlc (L.) Scop. {Hrysinnini o/fKindlr) 
Sidirhds dlid'dcvus L. (Sidirhus olcrdcens) 

I rticd dioicd L. {I rticd dioicd) 

I rticd umis L. (/ rtird iirrns) 

\rroru('d dp^reslris L. {]crord('d dpurestris) 

\rrdni('d drrrnsis L. (\(*roni('d finrnsis) 


* Lrnhahlx a eorniplion nl (jinwHud sdlird L. ((aaniz.) (Ials<‘ (lax). 


s<‘l! Hax (dronon, HWLT and ndenau es ihendn), arrivtal as st^ed coiilaniinaids. TIm *S(‘ slalenuMils re- 


prnvidine aniplt* oppnrtiiiiih Inr the importation ol fleet iniorm<*d opinion. ratluM* than doenment<Ml eas> 

se<‘tl eontaminants. F iirtlnninore. Josstdvrrs (1()72: es. \i‘\erthtdess, they are aname tia* V(*n lew ae- 

• • c • 

2I()) list. ‘‘Ol sneh IMants as have sprung n|) sinet* eoinds ol thes<‘ sjieeies in the Unit(‘d Statt*s that 

the Kn^lish planted atal kept (lattle in New Kne- art‘ n(‘arly eontemporarH^oiis with thedr arrival. Bar- 

land." inehides non-indi}i;(*ra)ns species that ar<‘ nn- ton (IBIB) d(‘serilH‘d the flora in and around Pliil- 

lik(d\ to havt‘ la‘en introduced delila*rattdv as pas- adel|)hia. He listed hoth IAtlutspenmin} (irvense L. 

tnn‘ sp<‘ei<\s hut aie olten found as scmmI and Lithospennuni Idtifolinni Miehx. as "‘introdiuaMl 

eofdaminaids: ‘‘Sln^iianTs [inrse"' [(dipselhi hursd- amonji; epass se«Mls from Knrope. Ind now natnral- 

pdstdris (L.) IV1<Mlik.|. *Th*ouials<‘ r- |.sv dircio ndp^dris ised.*" I^lrsh (IBIT) attempted to assemhie a flora 

I.. |. **Sow-thistle*" \Sddcl\ds sp. |. **dhet‘k-v\e(‘d"" 

\Stclldrid turdid (L.) VilL|. droram ( H)B3: I Li) pro- 

vid«‘d an aeeonnt from l()52 in which settlers in 
tia* N<‘\n Haven (donneetieut) eolonv were alreadv AulluKXddlhid/i odordluni L. (*\\dlhoxdtUhdni odor- 

. . dti(fid )- Festucd prdlensis Huds. P^Fdstid'd tddtior ). 


of the dnited States, although naist of his own eol- 
hM tions aial <‘\ehan<!;t\s originat(‘d in the eastern 
states from Virginia noilhward. He reported that 


dehatin^ without a\ 


ail as to NxiaMher tIa 


Knrope with the grain " (l^ursh. IBM: 576). 

I)<‘ Sehw'einit/ (1852: 151) providt'd the first s|u*- 


spreading of sorrill |prohal)ly Hurttex (rlspus L. or aial (ddildundi ( Ydnds I.. p^Frdtdurrd e>Y/^///,s"") 

Hunirx dtrtdsrlld L.| in the eorra‘ fadds . . could vv<M*e (dther . . introduced with grass s<aMls from 

la* stemna‘d. Kahn (I 77H) eomnantt‘d on Kuropt‘an Kuropt*"" (l\irsh. I8M: 65. 85) or ‘’’hrought from 

introdiu’tions that he saw along the North Ana*riean 
eastf‘rn st*ahoard in 1718. kalm (1770: 118) re¬ 
ported tia* inforna*d o|Hnion of John Bartram aral eifie attention to non-indigenous spt*<‘ies arrix ing in 

otla*r \na*riean Botanists that oZZa//// the Dnited Statt*s as s<*ed (‘ontarninants. Although 

\(!h(didp(Hliuni dihuni L.| ... is not a natixe of la* did not provide <*\|)lieit irdormation as to hoxv 

Ana*riea, hut has heen brought oxt*r anamgst otlu*r he determined wliieh speei(*s xvere *"introduet*d for- 

s<*f*<ls from Kuro|)e."" Kalm (1770: I 10) also claimed 
lliat Tdt}d('ciutu rul^iirr D.. “xxliieli groxvs la*r<* and theless illuminating (dVihU* 5). fhese sp<*< it*s in- 
tla *re in the la*dg(*s. on |Ih> roa<ls. and near houses. e 


tuitouslv x\ iti) agricultural sef*ds."" his list is raiia*- 


ludt 


many 


that 


remain 


t<Hl 


av as crop see 


(I 


as |)rodu(*(*d from Kurop<*an se(*ds."* It likely ar- ( ontarninants or are ruderals. or hoth. All are now 


riv<‘d hotli through d<*lih(‘rat«* introduction (Mack. naturaliz(*d in the Dnited States (kernald. 1050). 
H)^)|) and as a s<*(*d contaminant. Souk* in his list also arrived through delilK*rate in- 

Soriu* (*arly lOth e(*ntury local and rt*gional Dnit- troduetion. e.g.. Hypericum perfordtum D. (Haugh- 
(*d Stal(*s floras also eit(*d sp(*ei(*s that re[)Ut(*dlx ton. 1078) and Urticd dioicd D. (Dphof, 
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SI Ki) CON IwiiN\\rs: \ lon(,-i ki{\i modi: oi 

IMMK ;i: \ i h )\ 


Th<* npiMnlunily (or noii-in(li}i;(‘iioMs s|)<‘( i<‘s lo 


{"SonrhIts dsprr \ illiir^ ). iind Spcr^ula (irrrnsf* L. 
In onr o\liY‘in<‘ cnso. 00 |M*rc(*n( o( a (iaiiadiaii xmmI 

ol S( 



arriv'r in lli(‘ Idiilcd Slalos as s(*(‘d conlaminanls 

lliron<!;li(ml the lOlh contniv. in |)arl. In'cansc* 
r I nilod Slalos r(‘mained surprisin^K d«*p<‘nd<‘nl 



on 



o ronlino importation o( man\ crop s(‘cds. 
Ilick> (l<>0o: 301 I iiiaintaincd that l( )r an c\lraor- 


in Michigan as clover consisted o( <‘\lra- 
ncons and non-indi^(‘nons s(mmIs. The* nnwanicd 
seeds avena^^ed 132,000 per kilo in this contami¬ 
nated lot (Hicks. If>03: 303)— -a larf^e (onnd(‘i‘ pop- 

eidli- 





linarv li>t o( crop and loraji:e speeio. ine 
'allalla. heet. hoiaj>:e. hroeeoli. |{rns>(‘l> sprout 


Ci 



ower. ehieoi'v. eie>s. endi\<*. kolil-rahi. rad- 


ation that eonid r(‘adil\ Ixnadit from anv 

• • 

vation upon >o\\injz:. Sotne >(*<*<1 nuM’ehant> in 
I nited Stat(‘> ume aware o( lhi> inipoil<‘d hazard. 
I Philad(‘lphia >et*d (irm l.\. I an>t a.'->nied en>- 
lomer> 111 it> IfJIlf) eatalou that ”\\e aie mo>t par- 


i>h. >al>il\. spinach. tiirni|), tin* ^(mmIs art* urown 


tieidar in tin* pnrehast* of onr ^rass s(*(‘d> to pr*oenre 


abroad, as an* also tiu* seeds ol manv ol our irrasse>. 
such as ereslt*d tlo^s tail. sh<*(‘p ((*sene. mt*adt)\\ 


them li'orn a soni'ct* whert* th(*r(* i> no danirt*r o( 


for(*i<j;n st*t*ds havinji; h(*eom(‘ niixtMl w 




t*m. a> 


p(*r(*mnai r\e j^rass. am 


I s\v<*(*l \<*rnc 



lo\tad. 

^rass. In addition, ’3)( th(* lollowinj^ \(*ij:t‘taDi(*s 
about om*-half <i( tIu* seeds an* imporh‘d: (.arr'ol. 
e^^plaiit. h*<*k. onion, parslev. paisnip. and pt‘p- 
pt‘r'.‘* Larut* (raetion.s o( the sf*t*ds m‘(*ded lor do- 
im*stie prodiielion of eal)l)ajie. et*h‘r\. eht‘r\il. kale, 
and h‘llnet* w(*r<‘ also importt*d (Hiek>. lf!V>3: 30| 
Micks (1(503) and otliers (t*.i!:.. Ledonx. If)f50: 
l>all. If50f5) n*ah/t*d (hat such ma»i\<* 


wt* (ullv appr<*ciat(* lh<* ^r(*at oamairt* wnicn soim* 


>1 (he 


*s(* will crt*al(* 


lanu 
<»n(*(* inirodu 


CC( 




< ‘ 


* I * 


>C)II. 


riu- rt'^poMsc 1(1 l(»|■(■l<^ll aiwl (l()iii(‘>lic ('(iiilaiiii- 
nalioii \\a> a (liin\ ol >latc and ((■(l(Mal Icjii'.lalioii 



ir >1 ‘t *( L" 



to t*\amin<* commercial ><‘t‘ds. ine 
had htM*n dir(*ctl\ inipoi*tt‘d (roiti Kuntpt* I Mc( !arlli\. 

I 


()(>(>. 
o< X >. 



icks. 1(50,)). (dH‘>|(*r ( If)f50) <‘\amim*d >ccd 
l(»l> (roin domestic and fon‘iun >ourct*>. Mthonirh il 


St‘t *t 



tatitm hatl crealt‘tl cnornin’i.s t»pportnnilit‘> (or (lit* 
inativcittait iiitrtMlnction t»( nnwanlt‘tl non-intliirt*- 


»t*lw(*(*n !'t‘sn 


(or do- 


ntms sp<*cit*s. Fur(htM'mt)re. tlu*\ rt*ct»^nizt*tl 



al a 


i> tlidicnlt (t» di>(in^nis 
ineslic anti imptntcti >ct‘tl lt)ls in Ins tiata 
<»( non-inth<j;t*non> >pt*ci(‘s ht* tlt‘tt‘c(t*tl i> con^istt 




anv 



cullivatt‘tl (icld. cart*(ullv tillt*tl tt> t*nhancc (ht* crt>p. 


was <*t|uallv ativan(aj^t‘t)us (ta* the t‘mt*r;^t*nct‘ of <‘\- 
trant*tm> >[M*cit*> (Letlt)ii\. If!<)()). Tht‘ir conct*rn 


amt)nj:: all samplt‘s; natnralizt'tl >pt*cies tvpicallv 
(t>untl m arable lanti anti rt>atlsitles wt*rc l)t*inir re- 



1). 'i'h< 



* 1 1 1 1 mt met ‘ ( 


pt*att"tllv inIrtHincctI 

ta(e-appt)intt*tl >e<*d analv>ts at iht* turn t)( 


t(“ 



t * 



c c<*n- 


hatl lM‘t‘n ht*iuhlt‘nt‘d hv n*ccnt cvt*nts. \n aiiirrt*s- ...... i . i .... i ..i . n. • i • .i • . i .• . 

' • ' ' tmv It^tI nntIon 1 )(tM 11V to ciirl>inii (ht* inti’odiiclitm t>l 


'>ivt* mvaticr, hali L.. hatl arrivt‘d i 


m 



c 


unw 


anttal 


nt)n-mtlii!:cnt>n> .'^pt*cit* 


m 



a> a coMlainiMaiil in Max x-cd Irom l{.i>sia. Slalo l|{rouM. M)||). ( nroiluiiaIcK. 



t* I nilct 


c^c rcirnla- 


l>v 1(50 1 it liad alrt*atlv mvatletl mt)r(* than 00.(MM) 


kni' in iht 



• w neat-pi’tMlucini!: rejj:itm> m 



t* I )akti(as 


ttav prac(ict*s wert* (*nactctl Itm^ after manv iion- 


inthji;t*non 


(l)t‘wcv. 1(501). McC.arthv (lf>of5) <‘onlt*ntlt‘d that 


pt*cic> hatl rept'atediv tmtta'ct 


H * 


mt)s| t 



t* wt‘t*tl flora in iht* I nitt*tl Stalt*s wa.'^ 


tai^iiK 


div intrtMlnct‘tI anti disst*minalt‘tl in 



c pack- 

aji;t*.s of impt)rtt‘tl st*t‘tls. an unMihstanlialt‘tl claim 
hut with .'^t)mt* t*lt*mt*iH of justi(icalit)n. 

t* prt)hlt‘ni was not. un(t)rtunatt*lv. Iimitt‘d to 
inatlc(|ualt‘ >t‘(*tl-clt‘aning. kt>rt*i^n >(‘t*tl mcrchant> 


I nitetl Statt‘s anti hccomt* nalnrah/t*tl. 

I)t*s|)ilt* (ht* ample t)pporlunitv (t>r nt)n-intuji;c- 
nt)us sp<‘cics lt> airivt‘ as st‘t*tl ctmtaminanis ht*(ort 


1000. wt* tl(‘tcctt*tl (t*w spt*cit‘s ftn’ which ihcrt* i'^ a 
histt)ri(‘ rt‘(crt‘nc<* to lht*ir arrival in that 





tmiv II ^pt‘cit‘> w limn 
I niletl Slalt*> flora. 



• i » 


t‘ c< 



mt)tlt‘: e.^.. 


nt iilht'a^lci-n 


r I ^ 



tlt*lil)t‘ratt*lv atlnlt(*rated 


11.*^ niinlc of ininMIm lion ha.' 


crt)p .'^eetls w 



commt‘r- 


nev t*i' 


ihcl 


cli 


.s / .s 



wtn*thl(*NS spt‘cies: ’’charltM-k * iSInapis (irrrn- 


L.l 


mi\t*t 


I with turnip anti rutabaga st^tals 


heen >i*j:ni(icanl. Sonit* .^-pta io nt>l ic- 
pt)rtt‘tl hv anv prc-|0(M) t)h.'Nt*rvt*r hkt*lv ariivetl in 



mannt*i'anti wcit* >nnplv t)vt*rlot)kt*t 

tlerivtal manv t>f the wt‘ctl> of 



<* 


I nil- 


”hlack medic* ( lupuliiui h.) mi\t*d wi 

rvt* mi\t‘d with (lit* mtnt* \i 




r*ed cltivt*i\ 


Fn^li>h 




t* tall ft‘^ 


M uc ant 


I Itali 


ian rve (Micks. 1(503: 301). 


til ruticri 


eti Matt‘s pi'ol 

Fairt)pcan arable fitdtis sim|)l\ thrt)u^h (lit* (rt*(|uen- 
t v t»( thtm* imptirtalit)n as st*t*tl ctmlamuiants. I nr- 
thermt)ix*. manv specit's. such as \iu(ir(intlnis liv- 
hridus L.. \nthrnns cnfiild L.. (^(tpsc/ld Inirsa- 
pdstdris (L.) Mcdik.. ('hriidpodiuni d/hiini. \rp(*fd 
sampit* of Idili^iuti prdhdise L.. \t)hht‘ (l(5i I) fttuntl ('dhtrid. Iddnt<tp;n nid/dr L.. anti Nunuw mc/itsi^/ld 

3320 <‘\lrant*tnis st‘t*tls rt*pit*sentin^ 31 laxa. in- w(*rt* ctmlinnallv ht'in^ inlrt>tluctMl anti di>ptM’^(*d 


Lt*tlou\ (1(5(50) rt‘poil(‘d that lh<* st'ctls 
sp(*cit‘s wt*it* rt>ulin<dy ii:a(h(*retl in Austria and Ka- 
varia (t>r ust* as s(‘t*tl adulterants. In out* 21.3 ^ 


cludiim l\uni(\\ (urtoscUd 1... I^nnirlld ritlisdrls 1... 


lhrt)u;^^ 



t‘ t‘aslern I nitt*tl States hv 


scctl nicr- 


(Ursiuni (irrcnsr (L.) Sct>[).. SdtK'hiis dsju*! (L.) Mi 


chants (Tahl 


t * 




t)U^h tht‘st* s|)t‘clt^'^ hatl ai- 
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Tiililc I. N(iti-iii(lif;cii<nis >|>«M ics (l(•l<•(•|<•(l |•t‘|»(‘al(Mll\ as seed cuiilaiiiinaiils in (limit*s|ic and iin|>(nl»‘d crni) seeds 
in tile late l*)|li eenIniA ((iliesler. UWl*)). Some nf llie nann‘s em|il(»\ed l>\ (diester are not in eniTenI lummenelalnral 
Msa^r, and Ur ditl nol iii( lud«‘ scitaililic aulhoiili(\^ lor lln‘ s|)<m i(*s ho lislrd. His nainos lor |Ih‘sc s|M*( ios a|>|)(*ar 
|)ar<‘MllH‘li('all\. Tin* Inlornalioiial HlanI Namt's ln(h‘\ (hll|>://vv\v\N.i|)Mi.or^) wiis rmployiMl as iIk* nomtaiclalural standard 
lor plant nainrs and aiithoritirs. 



{/nanmlhus hvhridus L. ( [ffuinmlhns Inhridiis) 

• * 

\ftthrnns arrrnsis L. {Anlhrnus armisis) 

('.iijtsrlln Imrsd-jutshins {\..) Modik. {(.apsrlla hurs<i~iKist(fns) 
(lunluus (irndisi.s (L.) Sc<»p. {(jurns arrrnsis) 

(Ihrtnijtndintu (dhiuti L. {(Ihrtioiutduuu (ilhfiifi) 

Hrhium nd^dtv L. {Hthnini luil^an^) 

Usprriruni prrfonitiun L. {11}prririitn prrj(tnilufn) 
Lrurunthr/mun vidp[(ur Lain. ((Ihrysduthrniutd Irdcduthnnitni) 
Litlidsprnuum drrrtisr L. {Ijlhosprrtnuni anudisr) 


\rprtd ('dtdrid L. {\rprid niidrid) 

ldddldp[d Iddcroldtd L. {I^ldnld^n ldnr<*dldtd) 
Idddfd^tt nidjor L. {Iddfildf^n nidptr) 

l^dh^dduni sp. 

Ixddinu'dlds sp. 

l\dfH(\\‘ di'rfdsrild 

Rnnirx ( lispus L. {Ixdinrx rnsptis) 

S(^ldriti sp. 

S((dldrid rttrdid L. {ShdldUd nirdia) 

\rrhdSi‘nn} lltdpsiis L. (\rrhdS('uni ihdpsus) 


vwrd Indorr IHOO. thr potrntial lor an incR*as(‘ in 
(dr grnrtir \ariation in tin* rnit(*(l Stat(‘s wc )UI(I 


ihood of siirr(\sslul ciiltiNation an\v\h(‘rr in tin 




rnit(‘(l Stal(‘s was low ((ditwt*. HLV): Stilh" 
ha\(‘ rontininnl lon^ after th(‘S(‘ s|n‘( irs' initial in- Maisc li. IfWtO). \Vr ma\ rawta* disrovaa'all tin* |)nr- 


trodiirtion. a funetion of lh(‘diflrnait Knro[>ran lo- |)os(‘s that onr r(‘sourr(d'nl ancestors had lor lh(‘ 

eah‘s from whic h lal(‘r-arri\in^ poptilations wrvr ranj:;(‘ ol s|)(ad(‘s tlnyv so nu‘lhodieall\ importcni. 

drawn (Novak cN Mark, 2001). Spcn it^s introdnecMl hy all arc ichmtal (htit nnde- 

t(a*t<‘d) mod(‘s oeeur in the Unknown (ait(‘^orv, in- 
( Indinjj: those* that ran survive* altae he‘d or within a 
vast array of earj^o: hay. hallast. parking mate‘riaL 
attaehe*(l to livestock and clothing (l{idle‘V. I0.‘i0; 
Mack, in pre‘ss). Out ee)lle*elive‘lv the‘v appe*ar lar 


SI'KCIKS wri'lt I \Ki\()\\\ NtODK OK IM VIK at \'l'IO\ I'O 



: t M'l'Kt) SI'V l'K.s 


We we*re* nnahle* to identilv a pre*-IOOO use* oi* 

, .. I . .. . I .... fimrv. Ill ... ... 

olhe*!* mode ol introduction lor approxnnatelv .>() , i i i . • . i .• ,i 

, . * le‘ss important than de*liln*rate* introeluetion as the 


peree‘nt of the* spe‘eie*s now naturali/e‘el in the* re- 
i^ions we* e‘\aniine*el. Anv as.sessnie*nt ol the* uiode*s 
of introeluetion in naturali/e*el lloras is han(lieappe*d 
hv the* pane itv and re*lial)ilitv ol historic re*eords. 
We* ave)ide*d re*lvin^ on eommon name*s to trace* 
mode* of introduction. unle*ss a spe*eie*s" common 
name* has l)e‘e*n use*d eonsiste*ntlv lor se*ve*ral hun- 

w 

dre*d ve*ars: (*.<:;.. he*nhane* {llyoscyninus tii^rr L.). 


mode* 


le* l)V 


w 



III 


ie h plants have* arrive*d in ne*w ranges 
the* I nite*d State*s in the* last lOO ve*ars (M aek. 


in pre*ss). 


POSt’-IV >00 IMMItatA’I'ION \M) \ V'I'lfIt\LI/\ I'lON 


Our e*m|)hasis has l)e*t*u on the* link l)e*tvve*e*n pre*- 
IHOO plant introdue'lion and sul>se*(pie*nt (‘iiltivation 
fo\i^love* (Dip^itnHs purpurnt L.). she*phe*rers purse* and naturali/alion. Plant importation has eontin- 
{(dipsrlld Idtrsd-pasloris), ddiis erite*rion limite*d our ue*eL howe*ve*r. and ne*w s|)e*e ie‘s eontinuallv he*eome* 

ahilitv to trace* introductions l)e*fore* ca. I7H0. \e*v- naturali/e*d. Ke*jniane*k and Handall ( P><) 1) re*porte*el 


e*r 



e*ss. ke‘e*n ohse*rve*rs siiedi as Josse*lvn (U>e2) 



and Kahn (1770) made* iiivahialde* ohse*rvations. 


at nine* spe*( ie*s had he*come* uaturali/e*el in (.ali- 
lornia l)e*twe*e*n I0()H and I00‘i; ele*lil)e‘rate*lv intro- 


Additional unde*re*stiniate* of de‘lil)e*rate* introduc- duce*d spe*e ie*s are* promine*nt in this list {(.<it(tlp(i 

tions was like*lv l)e*cause* some* spe*cie*s we*re* intro- hi^nonloidrs ISeriufti ()lr<in(l(d riitd.s pudut 

» • 

duce*el lor unre*corele*d purpose*s. rhe*ir naturali/e*d L.. I^ifuts haldpidtsis Mill.). I he* post-IO()0 growth 
de‘sce*ndants are*. howe*ve*r. a living link to a pre*- 


|0()0 aij;rarian-l)ase*el e*conouiv in the* I nite*d State*s 

• • 


ol the* naturali/e*d llora in the* I nite*d Stale*s has 
like*lv he*e*n stihstantial. Iie*nrv and Scott ( 1001: 



at re*lie*d on le*w iniporte*d e‘omnioditie*s. Solutions dIO) tallie*d the* (lale*s ol introdue*tion lor the* alie*n 

conipone*nt ol the* spontane*ous Illinois vascular Mo¬ 
ra." spe‘( ie*s that appare*ntlv iiiedude* all naturalize*d 


to almost all mate*rial ne*e*ds and de*sire*s we‘re 



e*rallv ’‘home j^rown." ddiiis, Ihprriciuu prr/onifufn 



e‘v cone 


hided 


was use*d for me*dicinal purpose*s (Darlington. lO.AO) hut also adve*utive* s|)e*cie*s as we*ll. 
and as an ohje*ct in re*li^ious se*rvice*s in lOth ce*n- that the* woodv and hcrl)ace*ous compone*nt ol this 


turv Pe*nnsv Ivania 



aii^hton. I‘)78). Thr (Irir.l 


iion-in<lig*‘tioiis llora hr* W )n 





SZ was COlllIMKSiM 


I of 


li<‘a»ls iA /iillinniiii I,. v\<‘r«‘ us«mI Io coinh l•''l() s|)t‘( i<‘s; I().‘1 s|)r< i(‘s worr a<l<l<‘<l hrlworn IU22 

wool (I'rriiald. l’)r>0). I( a planl was drcaiu'd valu- aiul IU.'>.'>. ami anoihrr 208 non-iiwlif;rnoiis s|»r< irs 
ahlr. ils ^rrniulasin was iinporlrd. (wrn il dir likr- wt‘r<“ added (roin lO.'S^) Io I0(U. Maii\ ol llwsi* posl- 
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lilllirs loi' llic lik<‘l\ Miodr ol riiliN (il(‘lihrriilr. ncchIciilaL (l<‘lil>ri*ah‘ vK acciik 


iihI iinknou ii) lot iIk' 


iKiliirali/<‘(l an^i()S|)t*riii Moras nl Soiilli Auslralia. Hawaii, and ^^rlh(*rn Kuro|M*. NimiiImts in cacli cohmiii 


r\( r 




Iasi an* |»ri( (‘Mla<irs nl llir Inlal naliirali/(‘d linra siir\r\(‘d. Snurcns (or ihc inodr.s of inlrodiK lion am lislot 

lootiiolr.N. 


Ill 



r 


< • 






1 )(‘lihorato vK 

1 iikiiowii mo(l(‘ 

\ imihor 



1 )i*l iht*rah‘ 

\ooidoiilal 

aooi(l(*iilal 

ol iMlr<Mliioti(Xi 

<(l la\a 

Soul II 

\ list ral ia' 

A 7 

21 

(1 

1') 

<)(i 1 

1 lawaii 

) 

A 7 

2)0 

0 

1 

< M > 

O 1 . > 

\( X ( 1 lO 

ooiiliix‘Mtal ooiiiilri(‘s’’ ' 

d() 

11 

i.i 


Ao‘) 

\(X l II 

\llaiilio Islands' " 

K) 

(ii 

<) 

11 

i(> 


\\<‘slor ( I^>02). 

■ Wo I (Irma (2000). 

' \imil«‘r> ar(‘ moans ol poroonlaiios It 
( 20 < ) 0 ). 

\iiml>ors aro moans ol (M*roonla;i;os 
Ironi llio dala of Woid(‘ma (2000). 


»r \orwa\. Swodon. 
lor (/ro(*nland. lool 


I’inland, and Di'imiark as d(‘ri\<‘( 
and. iIk* Maud Islands, and iIk* 


I Irom iIk* dala ol W(*idom.i 
y a(‘ro(‘ Islands as dori\ (‘d 


plant iniini^ranls lo Illinois would lia\(‘ l)(‘(‘n \ \ ri n \Ll/i;i) ll-s \nisK I no\l Dl l mi l: \ I I 

dolil)oralol\ inlroducod. inolndinji most, il not i 




o woods iinnii^rank' 


u'icliari 


1 



aiiiilloti. 





o |)roporlions ainoni:; d<*lil)oralol\ and a<*cid(‘n- 


U 





00(1 2()lli o<*nlnrv iimni^ianls 



M‘oofn(‘ nalnralr/(‘d ai‘(* Ix'llor doonin(‘nl<‘( 


in 


a \ (* 

\ ns- 


Iralia. Ol iho 2V)() W(M‘d. i.o.. d(‘l(‘lorions plant, in- 
onrsions into \nslralia (rorn |07l lo lOOA (hat ha\<* 
l(*d lo nal n ra I I/at ions. ().') p(‘ro(‘nt ol th(‘st* sj)(‘oM‘s 


wore introdnood as ornam(‘nlals. and an addilional 
( p(‘ro(‘nl ani\(‘d as intondi‘d additions to aii;rio 




•o ((;ro\(‘s. riiiis. inor<‘ llian two- 



!*( 


Is ol 





(‘S(* sp(‘oi(‘s liavo had sonio d(*j:;i(‘(* ol post-iinini- 
ition <ailti\alion. TUr |)i ’oportioii ol s|)(‘oios arn\- 


iiiii; in Australia ihronir 



(l(‘l ih(‘ral(‘ act ion oont nln(‘^ 


a I K 



rn s(*t into niolion (« 



’i(‘s (‘arli(‘r ainoiii! 



)l 


)(‘an ooioni(‘s am 




oir Iradniu partmas. 


Dolailod (‘\annnation ol lln* (at<‘ ol inlrodno(*d 
woods ornain(‘ntal sp(‘oios across mnoh o( (In* 20lh 
(•(‘iilnrs in (anil)(*rra. Australia (\lnlsam*s. 2001). 
snj^ji^osts an addilional asp<‘ol ol tin* iinportama* ol 
posl-inirodnolion onitisation. Mnl\an(*s (2001 ) oon- 
l(‘nd(‘d dial lln* prohahilits ol a spooit‘s h(‘ooniini!: 
nalnrali/od is a dir(‘ot Innolion of llio nninhor of 




(niir 



(* sp(‘oi<‘s (roin 1000 
o mid 10J)0s. \ similar (‘xphnialion has 


recorded |)lantinj^s ol 


lM‘(*n proposod to aooonnt lor lln* natural i/at ion ol 
non-indiu;onons birds in \(‘ss /(‘aland; p(‘rsislt‘noo 
oorr(*lal(‘s ss 




o inhaisils o( lln* introdnotion (‘f- 
lorts (\(‘llnian i‘l ah. I00()). Tin* nior(* s(‘parat(‘ op- 


portnniti(‘s (or non-indip‘nons sp(‘oi(‘s to lx* o 



1- 


s atod 



o ur(*atoi 



(‘ 



lahihts som(‘ ol it 


immi'iranls will lx* 




spared the 



(oro(* ol 


♦ # 


ons Iroiimontal sloohaslioils in tlx* ness raniro. 


iM'noDi c'l i(>\s: \ DKct i:i:(\(, niKNoMi \(i\ 

w Oltl.DW iDi: 


()nr ohi(d 


niann(‘r 


oral !/(*( 



^oai ssas to osalnah* in an (Mi)i‘otiS(‘ 


X ) 


as a his(ori(‘ link in its iinxM* or(*nlrs 



(‘sis dial mnoh ol (Ik* I .S. nal- 


1(1 (l(*lilx‘rato 
( nitisatiim. \l 




odmtion and posl-immiural ion 



o outset. ss(‘ d(‘oi(l(‘( 



It onr 


x'liohmark (or r(‘j(‘olin^ this hspothosis ssonh 
(* (aihir(‘ to d(*l(‘ot dial (‘S(‘n hall ol 


X • 




o nalnrali/(‘( 


sp<‘oios had a histors ol pro-1000 iisc*. ()nr 
(‘sis app(‘ars snpporhxl hs onr talli(‘s (Tahh 



X ) 




r ■ ^ 



l)S 


(‘S 


‘ plansihilits ( 

i(l( 



is link is I 



(‘r s 




(*( 


MK'O <j;i 



(‘r( *( 


amono; nainrah/od aiimo 


sp(‘rni Moras ssorldss nh*. \\(*stor (1002) (*\annn(‘( 



(* nio(l(‘s oi ilitI'odiK tion ssilhin th 


(‘ 



assaiian nai- 


■ali/o( 


ora 



M(‘ .>). Mo oonohidod that lln* ma- 



imxlt* ( 


inirodnotion had lx‘(*n 


d( *h IM *1 al( 


(o//). and that a laru(‘ Iraotion of inoso spooios 
had Ixxai introdiK'od in ornaiiKaital horlionlinrc*. I!s 


ooinoid(‘not\ Klool (lOJO) also loniid dial al l(‘asl 


p(‘roi‘nt ol the South \nslralia m 



al !/(*( 


(X a 


( WV (*( 


s arrisal to d(*hlx‘ral(‘ Iraiisporl (Tahh* A). 
Ixsh‘r ( I 0 ([4 ) d(‘lormin(‘d the niodos (M mtrodnolion 


(imported (or iiso 



either hortienlinri* 


I no 



w 

tl 



x‘r am 


I 


(‘ll(*r tr(“i 


p( ‘O K* 


or auric 


(I 


( ‘ 


crop, pastnn*. aix 



r(‘elanialion . or a(‘eid<‘nla 


hx’ the dOd an<^iosp(‘rm sp(‘eies noss nainrali/ed in 
nrhan Auckland. \ess /ealand. Almost Od p(‘re(*nl 
s nainrali/ed Mora svas introdne(‘d (l(‘lilx*ratels. 
(Xi;^h die* (l(‘<2:r(‘(* ol posl-immio;rati(Xi enllisali(xi 






)an 


s ari(‘s. 


|{ 


\eee 




S( ‘ss( *( 


loi 


(‘ mode ol I lit rodnet Kxi has lx‘i‘n as- 

*nmark. 


non-imIi^emxis sp(‘ei(‘s in I)( 


I'inland, letdand. \(X'\sas. and Swed(‘n ahxiu 


ss I 
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llic \hintl Islaiuls. llir l'a«T(M‘ Islands, and (dta-ii- cxlciil olCidlivalioii. could diiplicah-wlial is known 

land (\\cid«-ma. Here again, many natural- ahoni a species early hisl<tr\ in its new range. Once 

i/ed sp(‘< ies app<-ar to ha\e a liislors of deliherah- sneli iinesligalions l»eeom«‘ wides|Mead. our nnder- 

inlrodnelion (e.g.. hitila lit'lriiiiiin I,.. Lychnis cluil- slanditig o( lh«‘ causes of plant naturalization and 

lik(‘l\ Iteeoine nnieli 



cedonien l... Ortiilho^tiliini niilnns I... Syringn nil- snl>s«Mpient iiuasion w 
giiris I... Sinnmi snlicifolui I..), luit tin* I'oU* ol ae- clearer (\\ diunnson. lOO^); V\ dliainson kittei. 


eidental introdnetiem appears to l>e inneli larg(“r 


l‘)9()). 


th 


an III 


the I nited States or South Australia. 


\inong Nordic eountri«‘s in continental Kurope. 
ahont one-third of tlm naturaliz«‘d s|)e«d(‘s are con¬ 
sidered to have heen deliherateK intro(hi« <*d. lull 
inorr on a\nrii};<‘ an* l)rli(‘\(*(l In lia\e* l)(*(‘n 

iiilnMlncrd accMlniilalK a> s<*<*<l (‘ontainiiiants «>! 
<*ariin nr narric'd I>n d<»m<‘sti(*al<*d animals ( lahin 


IHltM'aliin* (alt*(l 

XniMi. Samplr \n. North (.aroliiia A^rio. 

Ia|>. Sla. Annual Kop. p. I IT. 

. A l{(‘porl on (In* Pro^n‘ss Mado in Uar- 


\\u 


k A i 



\alurs IVnin nnrdn‘rn Kun»|u* nM|inn* liir- 
(*r inU*rpn*lalinn. Amnn^ Nnrdic invrsli^hlnrs 
lln‘n‘ is ap|uin*nll\ nrilhnr a ( nnsrnsns on th<* d«*l- 
initinn nf “nalnrali/.ntr" (tin* \alm*s rnpnrind ma\ 
alsn incindr ad\<*nli\n s|u*ni<‘> Inr dn* (Inras n( >nmn 
(•nunlrit*s) nnr nn an arrixal <lal(‘ Uclnn* which an 
iminijj^iant sp(*ci«*s is <h‘cm<‘d native (\\(*idcina. 
2(M)()). Pnl<*nliall\ mnre impnriani is the much Inn- 


Imm'i’v Kratlicalion Dining the (!alcn<lar V*ar in- 

9 

eluding Snmmari/cd l{<\sults lor the Period D^.U). 

I .S.D. A. I)i\. PI. Dis. Ctrl. 


\nslin, I). K P^TU. Kxolie plants and llu*ir eri<‘et.s in 


.'seniheaslern Plorida. Knvironin. (Itmservation 2a-'Vl-. 
Pailev. h. II. PMK). C'\elop<*dia of American Ilorlienlinre. 
(.oniprismg Suggestions lor (adtivalion ol Ilortienitnral 
Plants. Descriptions ol the Sjieeies ol I ruits. \eg(‘ta- 
hles. Klowers and Ornamental Plant^^ Sold in the I nit<‘d 


gcr histnrv nl agrictillnrc in northern Kiirnpt* than 
larnnng l)\ Knrnpean eninnists in the* I inted Stat<*s 
nr South Australia. .Several millennia nl raising 
crops in nnrth<*rn Kurn|)e has giv(*n ample* nppnr- 


States and (lanada. Tog<*tln*r uitli (»eographi(’al and 
Piographieal Sketches. Ith ed.. () vols. Maemillan, New 

^ork. 

Pall. (T P. IPV)P. Seed testing: Its importanet*. historv.and 
soim* n‘snlts, with a partial hihliography. Iowa State 
Ooll. Agrie. \leeh. \rts. ('ontr. from the Potanieal De¬ 
partment, No. *). 

ParnMt. S. il. II. P>Pd. drop mimierv in weeds. Keon. Pot. 

.'i7: 2n.">—2P2. 


tnnitv Inr sp<‘eies to have* hei*n intrndnee*d. hnlh |{iirton. \\. P. (7 IPIP. Oompeaidinm Klorat* Philadelphi- 

<le*lilH*rat«*lv and inadv(*rt(‘nllv (lverse*n, D>7d). Knr eae: Containing a Description (►! the Indigenous and 

Naturalized Plants loumi within a (arenit ol len Miles 


some* nl tht*se* speei<‘S, the*ir modi* nl mtrndiietinn 
is tmknnvvn |e.g.. IIrllcltorns joctulus L.. I^olcntilhi 


micnitithd Pamnnd (*\ DC.. Digitalis lutea L.. >7/- piaki*. S. V. P>22. Two new western we«Mls. Seiem e aTv. 


around Philadelphia. \ols. I and 2. M. (.an*y cN Sons. 





I* 



a. 


e*//e* tdrtancd IN*rs.| (\\eide*ma. 2000). Knrthe‘rmnre. 
some* Irae’tinn nl those spe*eies now ennside*re*d na¬ 
tive* arrive*d so long ago with human se*ttle*me*nt that 


I.A.A— la(>. 

Prow n. K. PMI. \ hrief record of seed t<*sting in the I'nit- 

ed Stat<*s Departm<‘nt of \grieultnre. Pp. d2-‘T> in M. 
T. Munn (<*dilor). History ol the A ssoeialion ol (Ulieial 
S(‘i‘d Analvsts. Association ol i)lh<*ial Set*d Anaivsts. 
(iene*\a. New ^ork. 

inlrnduetiofis into the* *’Ne*v\ Kurn|)i*s** in North Candolle*. A. de*. IPn.A. (Fe*ogra|>hie* Pe>tani<jne* Pais4mne*e*: 



M*rate use* is 


any ide*ntilieatinn nl e*rstwhile 
pre)hle*matieal. The* mtie h shente*r histenie*s nl plant 


on, pApeisitiem de*s Paits Prineipaux e*t de‘s Leiis (.on- 
eernant la Distrihntiem (ieM>graphi(|ne* de*s Planle‘s de* 
Npo(|ue* \< tne*ll(*. 2 vols. \. Masson. I7iris. 



.Ame‘riea. Australia, and Senith \me*riea provide* us 
with a sharpe*r pie*ture* e>l the* e*ause*s nl plant natu¬ 
ralization than e*an he* re‘e*nnstrue le*d Irnm the* re*- 
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